Supplementary Figures
Supplementary Figure S1 . Experimental setup for the synthesis of multilayer MoS 2 film on SiO 2 /Si substrate. The system mainly consists of three parts: furnace, quartz tube and heating belts.
The experimental setup to synthesize MoS 2 on SiO 2 /Si substrate is depicted in supplementary Fig. S1 . This chemical vapor deposition (CVD) setup mainly includes the heating zone within the furnace, the heating belts and a 2-inch quartz tube where the source materials (e.g., sulphur, MoO 3 ) and substrates are placed. The distance between sulphur powder and MoO 3 powder is about 25 cm. The pressure is maintained at ambient pressure by flushing Ar gas with a flow rate of 50 sccm.
The furnace temperature is first increased from room temperature to 500 °C within 30 min with a faster heating rate of ~16 °C/min. Following the sample area was heated from 500 °C to 700 °C with a slower heating rate of 6 °C/min and then kept at 700 °C for 30 min. At the same time, sulphur is mildly sublimated at 140 °C by the heating belts. During this period, the MoO 3 powder was partially reduced to volatile suboxide species of MoO 3-x by sulphur, and then conveyed by carrier gas to the SiO 2 substrate to form MoS 2 film. Finally, the furnace was allowed to cool down to room temperature naturally. 
